Altered endothelin-1 levels in acute lower limb ischemia and reperfusion.
Tourniquet-induced ischemia is often used in orthopedic and reconstructive procedures. This is associated with muscle damage and dysfunction, which limits tourniquet application time. Endothelin-1 (ET-1) is a potent vasoconstrictor, which has been implicated in ischemic conditions and ischemia-reperfusion injury. This study aimed to investigate the role of ET-1 in human skeletal muscle subjected to tourniquet-induced acute ischemia and reperfusion. Thirteen patients undergoing total knee replacement were studied. Plasma and muscle ET-1 concentrations were measured at the start of surgery, after an hour of acute ischemia, and 15 minutes following reperfusion. ET-1 receptor binding was also studied by use of autoradiography, and ET-1 mRNA expression investigated by use of real-time polymerase chain reaction (RT-PCR). Tissue ET-1 increased following the period of acute ischemia and persisted during reperfusion. ET-1 was associated with microvessels and macrophages in the muscle. No changes in circulating ET-1 levels, ET-1 mRNA expression, or ET-1 receptor binding were found. It is concluded that the ET-1 pathway is involved in acute ischemia and reperfusion and it may contribute to the muscle injury that occurs during surgical procedures.